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(57) [Sift] 

[*psfe#a] aew£Eiii»2*>4>ae*«BEvrefi:* 

J±0ff3- 3 BMjWEVo ut *#£E Lfc«£E b ZAtl b 
U WMf ?P MO S - F ETWtBAMiiPh s^*X 

0 ut £ ajjr*- & dura«iiifi 1 fcti , -t<oaj*afc 
jRjpttfBmKi 1 A^mffvi H t 




(2) 

1 

imemu x-nns.mmLx^^titz^n, 

&mmni±m%t . jmmAXtzm&ftj±m&tzx ->x 

wmmwmwk k a^fltestgixs y y -x u*?*. u-?m 
mmmz&^x. 

mempmmm*. mmmmmvyy^x^^mm 10 

-t&lUJj&liZ. SAft;Elffl±kii'flEA^mJ±kco|g£- 
0. 3 VHrtCtl. fc t tcaiMKJfi<t^tft« 

^y-^MUB, 

[|**If2] tfBA'7 7TE^, PMOS-FET 

b LtzV—X7i-uTCOffij&&t&PMOS-FETcr) 
F =7 V : JX ? b X'Mf& Lfz i k £ #M k h ll*H 1 IS 
iftcoy y-Xydf A ^MBBIB. 
[|f*iS3] ffiBSBPffllHIIM;*, Ht&SO«^Hl 20 

^ 0*/Mft*lWBEO 2 fgfETF k2r5#J>yF$9— 0B 

x-ffi®. Ltzc\ t zmmt -r&msm 1 iE»coy y -xv 

[|f*ii4] frriE^yyF s^-EiBJi, v-x^ttr 
ieawp»iffiswwc* & aa £sm l^pmos-f 

E 1 co F 5 y y'X * k , V -X Sr luia^ff 

omiiT* § a^j £««e l„ y- f £ miess 1 co f ^ y 

isX?<?>¥— hlzmmtfzP MO S - F ETCOH2 eO h 

7yyx^j:, y~hizj^ rxflESrEpjnu y-x 30 

£lliriBSSl^F5yS^:?^F*Wy«g&U FW 
V £ m IBIS 1 «fc t/m 2 co F 5 y ? of- F J; if 

j\a TxmwLMizmmLfz pmos-fe Tcom 3 co f 

-x*m?M2<Dh=7y i Jx?<7)vv4 yizmmi. f 
y >r y t iwamis^om^aj^ tt^ pmos-fe 

1**11 3 lEtfccO v U -XV^-i U-^«BHB. 
[|f*if5] mlia^yyF 5 5-0Bti. y-x£M 
IS^litl^mjIT'fc^A^^fi^L. y-Fiiitf 40 
F* W y£SSl <7V\M Txm^LlHWiM LfcPMO s — 
FETcogllcOF^yy'X^k, y-XSrmrtEMS*Mili 
StfrtTCTC* SA^J ££fE L , y - F £ ffllE^ 1 co F 7 
y y'x ?<r>*f— h (;j^Lt p m o s - F E Tcolg 2 co 

f 5 y yx ? t s y-xs- meaDPtniscawrfts 

A#teSBKU y-hfiitfHH y£3?2coA-f 
^SKBfcrgSSS UcPMOS-fe Tcom 3 co h 9 y y'x 
^k. V—X-&ffl%ffi2W3y i JX9W\s4 yet 
RU f-FSrfrlEm3cOF7yxX^cof-Ftf#^ 
L, F^-^y^HulEHi&a^iO^tH^k L/cPMOS 50 
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-FETC0S4C0F^y^'X^k Tm$LLtz ZtZWI®. 

t -tzmstm 3 lEtKco y u -xv ^ * u-^«beib. 

[ff*il6] mmE^F-yFS^-lUS&ti. V-x*fflr 
IE«»iMtIfiO®!g-C£> £ A^ L . H W >-* A 
■< rxtSStilL/iPMOS - F ETcOfil 1 CO F 5 

yy'x^k. y-FSrfflnsffiicoF^yy'x^coy-h 
teff^ l , y -x zmmwmmm&cowMxfo & t= 

»HU FH y^mflEH«lS^<0«i5iEai^k LftPM 
os-FETcom2coh^yy'x^k. y-xSrKTlEM 
ff±«fI^co«igT*^A^^®^L. y-FfcitfHl^ 

>f y Sr buIEIP 1 a ±1^2 co f 5 y yx^cof- f tsf 

igL/tPMOS-FETC0^3c0h5yy'X^k. f— 

FSrMIEm2coF7yy'x^coFy-<yt^L. y— 
XSrMIE^lcOF^yy'X^cOFy^ yts^L, ff- 

a y £ m mm 1 i txn 2 co f 9 y ^'x * co h 

fid Lfc N M O S - F E TC0H4 CO h 7 V y'X 9 t X*ffif& 

Lt:zt*iMkb-t& mem 3 iBttcoy v-xu**.u 

[ l**il 7] mrlEMJtiitlTOi. fflrlEIIWlSco^co 

^msEigk, ifriESS^is^m^k^-^^x 

lEtfecoy u -xv^a p-^ikisihi». 

tissBii l , y - x s ^ x y f t ssr l ^ n m o s - f 
e tcoh 1 co f 5 yyx^k. y- f ti^EaBWEE* 

A^t-^mrlEHilJgco^KteA^l^KigL, y-XSffl 

lEHicoF^yy'x^coFy-^ ytifittL, FWy£ 
mflE^ ^y7r HS&^coAS) k LX mi\LW> 1 co F y y y'x 
^ k k *> tcMIE^ X rj - F*«HEl»Sr»«-r & N M O S 
-FETcom2cOF^yyx^k, y-XSrffflE^tM 
©SStfSWl'C* 4 K-K in L . F V A y £ mrlE^lg 2 

co f 7 y yx ^co f v a y izmm ltmie^ xn- Fm 
m®8&comn&mwm &m&t& pmos-fetos 
3 co f ^ y y'x ^ k mK tfc i k zwt&b -t 6 mtm 
7 ie«co y y -x y A v - ^ mm$k . 

[000 1] 

^«MiiiBtcraL, ^f^^/^M'f^:, (sweeps 

Ste irjf¥»«««iii»fc:«B* f*^-ri> y y -xv^f 

[0002] 

BIBtc«B*ffi*M-4 «BmCI(c fc/J^ft, fiiEft* 1 

ffico±ijfL«x-< -y^-y^y^f Ay-^735tT-s>^ 0 
l. x^ ■y^y^y^'j.y-^77^i. ^coiga»ff± 
x-f yf-y^y>f Xj&i^fiW(c«*r4fc«), fSffitt 
* § h eb t « y y -x y A v— ? tfim ^ ^ ti 



(3) 

3 

[0 0 0 3] m8l±ffiM<7)isV— XV^^V— ?VM® 

Mioot. mmm&vref z%>$L-tz>mwmf±®$&2 

[0 0 04] iBJMSBEIfi&Ui* A^b^yy'Xi'M 
1 0 1— Ml PMOS-FET (P-channe 10 

1 Metal Oxide Semiconductor Pi eld Effect Trans isto 
r) Wl7yy^^Ml 0 1, Ml 0 2&4VNMOS 
— FET (N-channel MetalOxide Semiconductor Field 

Effect Transistor) CT)h7>z/X?M 10 8(i, 
Mit<7)2&Mmm%$:n$LL. PMOS-FETOr-^ 
yy'X?M10 3, Ml 04, M 1 0 7 $5 il/NM O S 
-FETOb^/yXj'Ml 05, M10 6il 2fflg 

wm$&<v& b^y-Jx? iz-^mn % \ms~t h %mm. 
80)y—h- vi/J ymutmfflmmmcoayf y^tc 20 

c is XXtmKR c tfimW&tl. l£ffiRbias«4 2&MM® 
KtzVMrt-t'W TXWM I biastffetS-e-4fc«>^>t, 

[00 0 5] PMOS-FETtfOm^fflfPh^Sy"^ 

mi 0 o(i. -toy-x^#^^A^jfl:EVi N «# 

RU ^-bSanatflfflllllllKom^tSBKL, HM 

[00 06] ^ U -Xl/fi ^«iBHIS&C0ffi^^ 30 
btttt § *Ufc#£Eia» 3 (4 . ~oc7)Stji R 1 , R2tffl 

afc»«3*rc^4. «fflu»fiig»ioflicfir<oA*ii, 

A*«£EViir*>6ff<i,*l>taSiW£EVreftttlM-SS 

[0007] y*J-XU3rjL\/-¥WMm%cr)ft 
*«HFfcli. MRLt>^Cy^y-llM$£ 

yryV-cerymmmft* cohl, ffiiSJS#£ ESRt 
LT^S. 40 
[0008] jfdT4MBHII& 1 14 , MEETCI 3 tz 

±oTttffi3*lfca:*J*Efc*P*EEVrefi: £A7J 
U ^WH^m^ILTai7J$lJfPh^>'> ; 'X^Ml 0 0£ 

[00 09] 09i4^<7)iyU— XWaW ^miSUl 

nmmm . m%mmm% uu, nmos-fet 

cDf5yy'x^M ill, Mil 2*»65rS lgcoHW 

±MitIlIIff&t. PMOS-FETOl^yyX^Ml 1 

3, Ml 14j5ii;NMOS-FETOb7yyX^M 50 
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115, Mil 6*^&£^m^hT1lj££;rtT^ 
-So tii^JtPh^y^X^Ml 0 0 toy- hi; H 

fifiR c j&«lBtt3*uCV*4. 

[00 10] dc^iyU— Xl/^fil/- 1^ 
m§^ajy7«JEtSP«J±Vrefi:^A^L. f«l 

r±vouT^-7gt^-& 4 o azmwti . 

[00 11] 

iif^yy^^CPMOS-FETjffifflUfc 1 ), 

-f^a^7v#<-r^i:V^<Ii:(4. 

0K£#:tfO i/XfAW 3X177 7°to5r*^ i; ^ o [5] 

[00 12] tfz, H80^U— XIx-^aU— ?S®0 

^^OHf-f X£A§ < LSrWUfSr^, ^ixtc4o 
ty- M£**»*MiS £ i:t;4 0 , ^ffifflft^M^m 

^>L>t o vtfmtfWM TxmwLzm j $>Lxmwmm®& 

[00 13] H8t0~y | J-Xlx^j.i^-^mM 
^|.h7yyX^M10 3, Ml 04tc4-S»^^>-h5 

s 5-iu»o»jac-r« . * y y b s ^-m^A/MSt^ 
«j±^m osi^yy^ c7)«/jNMin«r± t * 0 , jfdt 

fiEO r ds {4IA 1 0 0 k O&tfVC, «ig^»^^*>A7J 

t & h , *cr>wMzmmm-cmm l , s^wt 

£»tf*##Wr . y'J-XKil/-^ 'J 
[0014] ^HB{4^04 aijSt«»t4Stuti 

-9wmm*mkf%> z. t z s nt-rt, . 

[0015] *HHBi4. >J 77/H4f^Sfl 
[00 16] 
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5 

ffi^ # 5 P M O S - F E TiDftjlMffl b 7 >i/X ? t , 

&mmni±m%t . 4mmxtnzmii^s.mmzx ->x 

«J|U»BlHl»f:*»i5>fl!iaS*i4^!;-X^aU'-^« 

fi<-t*fc«>W««y7rllIII*«iTV^ii:*«r«i: 
[0017] iCDi^^U— XWf ^HiKEM 

saw- s as* a y^v-y-^*^^ < i t 

SWA yXfA03X b T vT&imth fc s&^Tffi 

[0018]4fc, *«HHtJ:*ur, suptneniKog 

w&inmsmmtt * . atwstfijwaf < m-m^s^u 

osh^yy'xi 1 o«/MS*nWEE<?) 2\^XYt t j:htiV 
>b$7-®mTffif£LKZk$:*mt^-Z>. Zillzk 

*)* mm&coftxicwsm&e^izft-rzgmw&t 30 

[ 0 0 1 9 ] S Jbfc, #5&»!J§fc:.I:*Uf, fiHiBIIKO 

[00 20] 

1 i: . io?id§Lfff6[IIS# 1 1 i 9fMffii$*tS P 

ffiVref*«*-r«»(l«£E|l|»2fc, ifi;Jj*JE3&3&£ 

[00 2 1 ] ^J±0g&3{i, i^V-XV^^V-^VM 
HIS&oaiTJS^ 5 k k <0iatelt?!|fcSBK3*Ufc 

ZL-P^fflaSRl, R236>6«ifiS#l. **L6<Z>S8tti5tt 50 
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•Mwmmmffi 1 co^rkatj fcSf«s*L4 . mamum 

ft. WmEVrettfm&ZtL& . A73«J±ViN^ffife 
2/ 'J -XI^jl k-^«jg|Hlffl<OA73^4 1±, 

wtnemn 1 a J;yw«j±ius#2^«jis^ t % m 

mm b 7 y i^'X ^ M 0 CO v -x t w#m $ *vc ^ s . 
ffi?3flHJffll h^yy^MO^-Ml WflHUIK 1 

ai73«ffi vo n t tfim^j $ 5^ u —XV *f a V— 9 mm 

lis mWRLfc^jLU-M(fff*S^§-frSfcft<Offi 
LXfo&» 

[0022] SiaotKElB l oiftftSfctt. ^' 

t LfcPMOS-FETOh7yyX^(;j;^y-X7 
V— X7 tO7(0 h 5 >i/X-?0)V—X t COffifib£% 

mMmm®$& i «ai7j t lt v ^ . ; <n&mmmwm 1 

ft. ffiTJf'JPb^yy'X^MOJi:. yN'>y7rHlf&6Sr^- 
[0023] act, ^c7)^)J -XV dfAP-^mS[HS§ 

ttiTJ^y-rV-fCcD^aCo. MffifRLtJi^ 
IWR 1 , R 2 SS^fJH^ fplfc. RUM 

fflb7>i;x?Mo<?>y- bmMts =t auPdHniK 1 
^mTjffifii r o -cifci $>m£j$m.m t p 2 1 , mT: 3 y 
x>-»fccow*c on^x/mmMWim s R-ci*4 s 

^\ mj5Mim.fr> 2 i:*js«iHfcf z 1 t^mmmn 

[0024] v- V -XV=¥A ^WBEFUtfDiMWg? 

1 i 0 1> as < ^*je«36«*4 . mmw&k fpu* 
iva7j3 yfyfc t i s^aaaK f p 2 t±aj 

TJiW h 5 V y'7 ^ M 0 ± tX^SiSifIHIf& l «t S 
ft. * 6*» tftfe&«f£ f p 2 ^AS < =Sr 4 i 3 dzm 

^^Mocoy— h^fiji. yj-xv^'j-^-^mM 

EMBW>*b*:tH*«arc»i4 0 . «Aai7J«SS^< : 5ri. 
{Ii:ai7J$iJMh^y^X^M0^y-h^»(iA#< 3 5: 
SOT. d^M^'AS <^^t t>fe-SJWliftiScf p 2 £ 
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[ 0 0 2 5] £tz. ZMEbi&JM&k<r>&ittt<. 

x?Mo<r>y-h ■ v-xmmf±i±. xwya^Km 
®$& i <vm±&?)Wf±$: A^msvi ufr e>mm\w b ? 

>i/~x?MOcr>xu v is a ^KflJE^HL^lv^fflJ: 0 
T\ WfmfcSSES-frftfcli, «JPWIlEl»10fb*:ai 10 

[00 26] J^waWMMBHIK 1 Oft;fjSffi£ffi< -r 
S-It. tJ±Uf«JP»1illI»l^>«fc*:aj^flEffi*A*« 
£EVnrj&»&0. 3V£L5[VvfcflU2U:tr*-*£i:tt, » 
fit ti0§0f£ l co&Jimz; ^y?r 0S£ 6 £t£H\ * <r» \ 
•y7T®8&6% PMOS-FETcOh^y^'X^^ 
S SmitM £ flffi i: -f- 5 P M O S - F E T CO b 5 y ^'X 

COV- X7tn7ifRfcLfci:#, PMOS-FETO 20 

1 ;ofi{4. ^nm-cojfdPmiiiifs 

Offi^ffiDtffii 1 9t2^h§<^S„ iOlSS. i^'J- 

2 # 2 «r*S < *r 4 <7Tt\ 4 0 38ett**fi; < =Sr 
ft. 

[0 0 2 7] CIO J: -3 fc, ^'-y7rlMlf&6^J; 0. MM- 

mmmsz 1 oaj;*j#*, **m*«£Et a*«ee**6 o . 

3 L3lv vfc«J2Lhfc L . ^offitfj^iSKi: =5:4 £ fc 
WoT, fih'nn TifctjtfTfrffitr, ffiJUffftSttS 30 

XV 'jl ^«DS6ffW^S*it1"i b&TS 4 4 d 
fc&4, 

[00 28] H2{4*^BBcift>'U— XU^aU— ? 

HHIg&l(4, Z-90PMOS-FETOh7yy'X^M 
1, M2*>4>=5r«aHftA*«k, -wH»A7]Stffi« 

4 2:, ilAMcOZ^Wh 7^yA^M 1 , M2tf 

M5, M6b, 2SI««SifiitSNMOS-F 
ETOb7yy'X^M8t, iCOh^y^'X^MStS 
tSSftf&tSPMOS-FETC0h7yyX^M7 
2:, ^vXy[I]|&6£«)£^4— -c>cOPMOS-FET 
Ob7^^M9, Ml 0 tfrt>ffi&t£tlX^&. Kc 
fc, ffiKRbias(4, ffiM.mm®8&lcosUTXWM : $:fc 

#>t& >v mwu rxnfiimms&zm^T h 4 ^. 

[ 0 0 2 9 ] vs'.y 7r0^6tCfcV^T, b"7>i>X?M 
10(4, y— h£ BuKOb5>y^X;m8<^KW 
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fflib^y^'x^Mocoy-Mcjts^LT, y-xotUT 1 ] 

1 0fc(4, S«SW*flftfc^ih5y^^M93&^!!K 
SntV^S. ■I<7)h7>'> ;! X^M9<7)y-X(4A^mJE 
Viii£*t*Aa^4<*>5>f ^£S8ttS*U FWy 
{iV-X7tn70h7yyX^Ml O^V-Xtfi 

Six, ^-h(4Hi6A^S^*^*«*&LTV^^l^ 

y h s 7-mmzmmztix ^4 . 

[0030] ci^mmiiH?! 1 OflfiOffiiEfcMLT 
{4, 01O«WU:|HI&T&£. -f$:*>^ StSiggBK 
l«-oc7)A73t:i4, £MEEIft2#>£>£iJ!£WEEVre 
ffc4J-£EHI»3wai^feai*«EEVoni*^£ELfcmEE 

0 h 9 y S^'X * M 0 <7) y- b tlX^&. tfiTJffl 
flJh^y^'X^MOOh'W y(4. 73-J±[U^3i5 4V'^ 

ti. z&mxwF5te j kffiRLtftjj?>'fyy-cbiz 

[003 1]^:, A y 7 r miff 6 wsmsEaa&w^t-r 
Sh7yyx^M9t;ov^ifts. MJtiiK 

19% 1 OftAtUTimiiV o (max) (4&04 3 fc&4 . 
[0032] 
[SI] 

Vo(max) - V w - (V GS9 -V,,, j • ■ • (1) 

[0033] Vin{4A^J«J±. V GS9 {4h7y 

^X^M9cD^-h ■ y— XISJ^JEE, VtpIJPMOS- 
FRT<DXV~vi'*i)VY'm±X'fo&. bx>i>X?M9 

[0034] 
[»2] 




[0035] l9(4h^y^'X^M9^nft 
«?ft, (W/L)9ii>7yy'X^M9^X k' 
(i/ntxciSfSgttfcot, k' =U9 ■ Cox 
T'^^fLft. /xo(4#i6JK, C 0X (4y-hte«JKOW5 

[0036] ifliD, (Vgs9-Vtp ) (4*3*34^- 
0. 2V-0. 3Vt^ft 0 Lfc#oT. »JWMB®» 
10«Atii.7jmj±(4Vo(max)sViN-0. 3t^l, 0 
ifcfc:, ^••/7r0E§6cr), ^Tfir*)feiidPII«lll»l<oas 
^iffiKr o (wntRff* . afflBWHUK 1 OttJ^iS 

Siro(4, b^y^'X^M 9 Officii; b^y^'X^M 1 

ocomubco^mnLTm^ti^. b^vjx^^co 

^Elird.sTftO, h^y^'X^Ml OtfOffitittil/ 
gmioT'^ftOT', tiJ7 L ]ffiaro(4, 
[0037] 



(6) 



284843 



9 



[f&3] 



ro ' 



rd S 9+(l/ginlo) 



SmlO 



(3) 



ft 



[0 0 38]T'i§tlli. £<rt\ b^yS/'X^M9cO 
ffiiitrd S 9«4. H^yy'X^Ml 0 c^ffifit 1 /g.i o tJt 



[0 0 3 9] LfcsPoT, A.y7 7*HIfl6tJ:0»JP8 

«iiiRi«ffi:W6tfi*ffi<^4£fc;^&, i^eaia 
srtm, mim^mm^mtx^< , ^x^a 

03X h £Tff h £ £ £ . 
[ 0 0 4 0 ] JJcfc , 'J -v 7)Vm&£*^>m.Ltz i/ u -x 

/n^** £ #jt l ^ v u - ^ a - 9 wm m^em 

i fiwosic-? t^Tii m 2 fcss ufc t co t m t 
s fc*> . -ctt . auptniiiiit 1 tco v p*eicf#H3 

[oo4i] aoraniiK 1 a, n»ASja*««-r-6 

"^PMOS-FETOb^yy'Xi'Mll, M 1 2 

iix^oh^y^'x^M 1 1 , m 1 2 tcgs-rm^s- 

f Ktl-ZoONMOS-FETOh^yyX^Ml 
3, M14>, 2©iOtBB^l 1 fc > ^7rE»l * 
AVto=ai ■ A I bias= a i 

zzx\ «i(4, f^^'HViffiitQ] to® 



10 



20 



f§HH2 0 0 0 
1 0 

*j. vseb i Masi4is»JtiiSEiB& 1 cabm-s^ rx 

[0042] Wffi^SUL^^^hS^-ES&l 3(4. « 
*iMOS15yyX^ <0«/MSSJ^E<?D 2 fit f: 

i-3fcLTv^4. s^t. M»«ti0s& i commm 1 1 

J4. Jg«Stt«flffif^^3-K*B»*Mv^e"5» * 
^ajTjffiiODflK I/O**. 

[0043] <I<IT\ ZCDisV— Xl/^fal/- ^SfSHI 

wnxmm^^<mm*^*m^xKh . t-r. m 

[0 044] IS»A*a«0*PVh5 9-|lI»J:Offi*& 

I bias(4. 
[0045] 

[$C4] A Ibias=AVi N /A ■ n s ■ ■ ■ (4) 

[ 0 0 4 6 ] 3t < 4 ) J: 0 . il»A*atf>aJ:fc£SWiije 

[0047] 
[it 5] 

AVin/A ■ r ds ■ ■ ■ ( 5 ) 

;T" 30^i!Ott|ilMOS h^yS/X^OSfii^ r d *n t-TS i:, 

2 a a owns 1 i^e^mavso^ 



[oo48] mz, 2ga«oiiesi lttnvc. atj 
mj±^«) a vi n tc *r -r * mtiia^m tj^wj a v 2 0 tov^ 

AV- Idwn 



[0049] 
[»6] 



"20 



r up + r dwn 



A V m -a52- AV DO • • - (6) 



[0050] t&s. ;;t. «itt, 2©B^titII5 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a series 
regulator power source circuit to suppress or 
reduce cost up of a system, with high stability in 
operation and high performance. 
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SOLUTION: This power source circuit is 
constituted by providing a buffer circuit 6 in 
which difference between the maximum output ted 
voltage and inputted voltage VIN of an operational 
amplifier circuit 1 is within 0.3 V and outputted 
resistance becomes low at an output stage in the 
operational amplifier circuit 1 to input reference 
voltage Vref from a reference voltage circuit 2 
and voltage obtained by dividing outputted voltage 
VOUT from a voltage dividing circuit 3, to control 
an output control transistor MO of a PMOS-FET (P 
channel metal oxide semiconductor field effect 
transistor) by an output signal and to output the 
stabilized outputted voltage VOUT to an output 
terminal 5. Thus, operation at low voltage is 
enabled, the operation is stabilized and use of an 
output capacitor C with small capacitance is 
enabled. 
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